Divergent effects of activated neutrophils on inflammation, Kupffer cell/splenocyte activation, and lung injury following blunt chest trauma.
Polymorphonuclear granulocytes (PMNs) have been attributed a primarily deleterious role in the pathogenesis of acute lung injury (ALI). However, evidence exists that PMNs might also act beneficially in certain types of ALI. In this regard, we investigated the role of activated neutrophils in the pathophysiology of lung contusion-induced ALI. We used the model of blunt chest trauma accompanied by PMN-depletion in male C3H/HeN mice. Animals received 25 μg/g body weight PMN-depleting antibody Gr-1 intravenously 48 h before trauma. Bronchoalveolar lavage (BAL) and lung tissue interleukin 6 (IL-6) were similarly elevated in PMN-depleted and control animals after trauma, whereas macrophage inflammatory protein 2 and monocyte chemoattractant protein 1 in BAL and lungs, IL-10 in BAL, and lung keratinocyte chemoattractant (KC) were even further increased in the absence of PMNs. Plasma IL-6 and KC were also increased in response to the insult and even further in the absence of PMNs. Chest trauma induced an enhanced release of IL-6, tumor necrosis factor α, macrophage inflammatory protein 2, monocyte chemoattractant protein 1, and IL-10 from isolated KU, which was blunted in the absence of PMNs. In the presence of PMNs, BAL protein was further increased at 30 h when compared with the 3-h time point, which was not the case in the absence of PMNs. Taken together, in response to lung trauma, activated neutrophils control inflammation including mediator release from distant immune cells but simultaneously mediate pulmonary tissue damage. Thus, keeping in mind potential inflammatory adverse effects, modulation of neutrophil activation or trafficking might be a reasonable therapeutic approach in chest trauma-induced lung injury.